INTRODUCTION {#sec1-1}
============

The benign fibro-osseous lesions (BFOLS) of the jaws comprise a diverse, interesting and challenging group of conditions that pose difficulties in classification and treatment. Common to all is the replacement of normal bone by a tissue composed of collagen fibers and fibroblasts that contain varying amount of mineralized substances which may be bony or cementum like in appearance. BFOLS of the jaws have fibro-osseous component in common with central giant cell granuloma (CGCG). Lesions with features from various pathologies have been reported in the literature. These are called "hybrid lesions."\[[@ref1]\]

BFOLS such as fibrous dysplasia is a bone developmental anomaly characterized by hamartomatous proliferation of fibrous tissue within the medullary bone, with secondary bony metaplasia, producing immature, newly formed and weakly calcified bone, without osteoblastic rimming. FD occurs unilaterally, diagnosed in the second decade of life and is relatively common in maxilla. Females are less affected than males, with variable radiographic appearances and the lesion never cross the midline.\[[@ref2]\]

CGCG is considered widely to be nonneoplastic lesion. A majority of giant cell granulomas are noted in females and approximately 70% arise in the mandible. Lesions are more common in the anterior portion of the jaw, and mandibular lesions frequently cross the midline.\[[@ref2]\]

Hybrid lesions comprising CGCG with fibro-osseous component are very rare, with only nine cases reported in the literature so far.\[[@ref1][@ref3][@ref4][@ref5][@ref6][@ref7][@ref8]\] These lesions may sometimes led to a confusion in their diagnosis as many pathologists report them taking into consideration one of the prominent histopathologic feature. These confusions may be because of the small number of cases reported in the literature with uncertain clinical, radiographic and histopathologic features of these lesions. The purpose of this paper is to report a case of FD associated with CGCG and discuss the clinical, imaging and histopathological features of this hybrid lesion.

CASE REPORT {#sec1-2}
===========

A 33-year-old male presented with painless enlargement of left side mandible since 5 years. Extra-oral examination revealed a swelling on the left posterior region of the mandible. It was hard and nontender, with overlying normal skin. Intraoral examination revealed swelling extending from 33 to 37 regions and 4.0 cm × 2.5 cm in diameter with slight obliteration of the buccal vestibule. The overlying mucosa was stretched out but intact.

The orthopantomograph showed a poorly defined lesion extending from 33 region to the ramus of the mandible with varying degree of opacifications having ground glass appearance at few sites. The lower border of the mandible was intact \[[Figure 1](#F1){ref-type="fig"}\].

![Orthopantomogram showing a poorly defined lesion extending from 33 region to the ramus of the mandible with varying degree of opacifications](JOMFP-19-408a-g001){#F1}

Routine blood investigations along with serum examination for alkaline phosphatase activity and calcium profile were performed and the values were within normal limits. Patient gave the history of surgical recontouring of the lesion 2 years back with a histopathological diagnosis of fibro-osseous lesion. The growth recurred again and attained the present size. Repeat surgical contouring and debulking of the lesion was done. Specimen was submitted for histopathological examination with a clinical diagnosis of fibro-osseous lesion. The healing was uneventful.

Gross examination of the specimen consisted of multiple fragments of brownish friable tissue measuring 3.0 cm × 2.5 cm in aggregate \[[Figure 2](#F2){ref-type="fig"}\]. Histopathologically, the lesion consisted of areas of fibrovascular connective tissue made up of ovoid to spindle shaped fibroblasts and small blood vessels with scattered multinucleated giant cells consistent with the diagnosis of CGCG \[[Figure 3](#F3){ref-type="fig"}\]. Other areas revealed irregularly shaped bony trabeculae lacking osteoblastic border in a cellular, loosely arranged fibrous stroma. The bony trabeculae are not connected to each other and assumed curvilinear shapes (Chinese script writing) \[[Figure 4](#F4){ref-type="fig"}\]. Picrosirius red stain was used with polarizing microscope for distinguishing mature from immature collagen. Mature bone showed bright red birefringence whereas the immature woven bone showed greenish birefringence \[[Figure 5](#F5){ref-type="fig"}\]. The histopathological, radiographic and clinical presentation suggests a hybrid lesion with features of both CGCG and FD.

![Bone chips removed during buccal contouring](JOMFP-19-408a-g002){#F2}

![Photomicrograph shows interconnecting bony trabeculae. In central area, multinucleated giant cells (arrows) are seen against a cell-rich stroma (H&E stain, a: ×40, b: 100; c: ×400)](JOMFP-19-408a-g003){#F3}

![Photomicrograph of the lesion showing characteristic delicate curvilinear bony trabeculae lacking osteoblastic rimming and surrounded by bland mesenchymal stroma (H&E stain, a: ×100; b: ×400)](JOMFP-19-408a-g004){#F4}

![Photomicrograph shows (a) irregular trabeculae of bone with fibrous element (H&E stain, x100); (b) polarization microscopy corresponding to Figure A shows mature bone (mature lamellar fibers appear red) as well as osteoid (less mature woven fiber pattern appear green) (Picrosirius red stain, ×100)](JOMFP-19-408a-g005){#F5}

DISCUSSION {#sec1-3}
==========

The term BFOLS, in and of itself, is not meant to be a specific diagnosis.\[[@ref9]\] Fibro-osseous lesions are a heterogeneous group of entities consisting of a variably cellular, fibrovascular stroma along with varying amounts of mineralized material consistent with either bone or cementum. Differential diagnosis \[[Table 1](#T1){ref-type="table"}\]\[[@ref2][@ref10]\] among fibro-osseous lesions can be difficult, as these lesions don't present a well-defined behavior. Diagnosis based on histological appearance alone has considerable limitations, and often, the pathologist can be no more specific than a diagnosis of "BFOLS." However, with adequate clinical and radiological information and an adequate biopsy of surgical specimens, most fibro-osseous lesions of jaws can be assigned with reasonable certainty.\[[@ref11]\] Our case has two kinds of different lesions, one is FD and another one is CGCG.

###### 

Differential diagnosis among various fibro-osseous lesions

![](JOMFP-19-408a-g006)

Till now only nine cases of hybrid lesion comprising CGCG with fibro-osseous component have been reported in the literature \[[Table 2](#T2){ref-type="table"}\].\[[@ref1][@ref3][@ref4][@ref5][@ref6][@ref7][@ref8]\] A search of the literature has failed to reveal the simultaneous occurrence of CGCG and FD except two case reports that have the same lesions as our case but with different appearance to our case.\[[@ref5][@ref8]\]

###### 

Reported hybrid lesions of central giant cell granulomas and fibro-osseous lesions in the literature

![](JOMFP-19-408a-g007)

The age range of these hybrid lesions was 5--68 years with an average of 31.9 years. These lesions have got a more female predilection, but three cases in the previously reported literature show that it can also be present in the male patient, as it is in our case. The radiographic presentation of these lesions can also vary in terms of radiolucencies or radiopacities, unilocular or multilocular, or combination of any of these.\[[@ref7]\] In our case, it presented as a poorly defined lesion with varying degree of opacifications having ground glass appearance at few sites.

FD is a genetic disorder originating from basal bone exhibiting predominantly metaplastic woven bone which is weakly calcified bone, without osteoblastic rimming. Ossifying fibroma (OF), on the other hand, is considered to be a highly cellular neoplasm exhibiting cementicles, woven and lamellar bone components. This lesion is thought to originate in the alveolar bone and thought to have a periodontal origin. Differentiation between tumors of periodontal membrane origin and tumors of medullary bone origin is important because the latter tumors usually behave in a more aggressive fashion, even though they are benign.\[[@ref12]\] The principle of picrosirius red-stained polarization is based on the strong reaction of acidic dyes such as Sirius red with collagen molecules that are rich in basic amino acids. Mature bone presents with parallel arranged, thick, strongly birefringent yellow-orange collagen fibers. On the other hand, immature types of calcification display a weak birefringence of greenish color.\[[@ref13][@ref14]\] In a study conducted by Kulkarni *et al*.\[[@ref15]\] FD was mainly composed of mature trabeculae of bone along with small amount of woven bone and OF showed presence of cementicles with predominantly immature green birefringence. Present case also showed predominantly red birefringence indicating mature trabecular bone with few areas of green birefringence.

Farzaneh and Pardis\[[@ref5]\] and Penfold *et al*.\[[@ref3]\] argue that the occurrence of giant cells in association with fibro-osseous conditions may represent a reaction that stimulates modification in the stroma of the original tumor. Theoretically, osteoblasts may activate osteoclast-type giant cells through paracrine mechanism. The present case may also be related to such a phenomenon.

Histologically, FD may present giant cells, which represent osteoclasts associated with eventual mineralized material. In hybrid lesions, however, giant cells appear scattered in fibrovascular tissue.\[[@ref6]\] These features could be observed in our case. Hybrid lesions comprised of both giant cell and fibro-osseous components are rare, may be due to negligence of the pathologists in diagnosing the cases by considering only one prominent histopathological feature. Hence even surgeons may end up treating the lesions inadequately or patients may need to undergo multiple surgeries.

CONCLUSION {#sec1-4}
==========

Because of the small number of these hybrid lesions, the enigmatic association of a FD with a CGCG is obscure. The relationship between FD and OF is well established,\[[@ref16]\] but the association of FD with CGCG is still a dilemma. Given that the number of reported cases till date is so small that we are unable to speculate whether the presence of giant cells in both FD and CGCG is a result of reactive process or a feature of separate lesions or may actually represent distinct phases of a single benign morphological process. Hence, whether FD had developed more centrally and induced an adjacent giant cell reaction or whether two lesions simply originated independently, is open for debate. There is an important need to report similar and other such cases, as we feel that many cases are surgically managed but unfortunately not reported. All such cases should be reported, so that we can increase the literature bank that will lead us to understand the interrelationship between them in a better way and will farther clarify their biologic behavior.
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